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Introduction. Food safety is one of the problems facing 
sub-Sahara African countries like Nigeria. The use of 
wholesome indigenous crops and improved methods of 
production of major foods is a way forward. 
Materials and methods. A factorial research design 
was used to obtain eight samples of cassava and sweet potato 
gari from three modifications of the traditional production 
method for gari. Effects of these methods on the physical, 
chemical and sensory properties of the gari were evaluated 
using standard methods. 
Results and discussion. The results revealed that the 
inclusion of sweet potato significantly (p<0.05) influenced 
the proximate composition of the cassava-sweet potato gari 
and the values are also within the recommended levels for 
quality gari.  Moisture content ranged from 10.10 to 12.30%, 
crude fibre 1.93 to 1.98%, ash content 1.13 to 1.31%, protein 
content 1.43 to 4.29%, and carbohydrate content 78.11 – 
83.59%. The cyanide contents ranged from 0.58 to 2.16 
mg/100 g, with 100% cassava gari having the highest while 
100% sweet potato gari recorded the lowest. A decrease in 
porosity from 40 ± 2 % for the 100% cassava gari to 27.33 ± 
2 % for sweet-potato gari was observed. The particle size of 
the sweet potato gari had the highest angle of repose of 38° 
while 100% cassava gari recorded the lowest angle of repose 
(29°). The swelling index of the samples ranged from 330 to 
450% and100% sweet potato gari had the highest loose and 
packed densities. The sensory evaluation results showed that 
the cassava sweet potato (10%) gari was rated the best for 
colour (8.07), texture (7.67), and aroma (6.87), while 100% 
cassava gari had highest value for taste (7.47), and both 
shared the highest value (7.60) in overall acceptability. 
Conclusions. The study showed that 10% sweet potato 
can traditionally be added to cassava for quality gari 
production.  
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Introduction 
 
Cassava is a tropical root crop, requiring at least eight months of warm weather to 
produce [21]. In sub-Saharan Africa, cassava is processed using methods which improve its 
food safety limitations. It is mainly a subsistence food crop grown for food by small-scale 
farmers;  the surplus is sold. Roots can be harvested between 6 months and 3 years after 
planting [15]. Cassava has multiple uses: it is consumed in many processed forms, used in 
the industry and also as livestock feed [5]. Its roots are made into granular flours. Flours are 
of three types, yellow gari, white gari, or intermediate colour, with yellow gari considered 
the best product in Nigeria. Gari is a granulated product, made from the lactic acid 
fermentation of cassava roots, and cherished by urban consumer because of its 
convenience, long shelf life and its ready-to-eat form [17, 25, 6]. Unit operations involved 
include peeling, washing, grating, dewatering, fermentation, and roasting [29]. The 
resulting dry granular gari can be stored for a long period. It may be pound or ground to 
make fine flour. It comes in various particle size, categorized as: rough, medium, and fine. 
Sweet potato (Ipomoea batatas) is a hardy and nutritious staple food crop, which is 
grown throughout the humid tropical and subtropical regions of the world, from sea level to 
2,700m altitude [32]. It has short growing period of 90-120 days [31]. The crop requires 
just sufficient water and attention for their cultivation. The tuberous root features 
oblong/elongated shape with tapering ends and has smooth outer skin whose color ranges 
from red, purple, brown, and white, depending on the variety [34]. Sweet potato does not 
have the cyanogenic limitation associated with cassava, yet less recognised than the latter. 
This can be attributed to its relatively lower level of utilization. Nutritionally, sweet potato 
is one of very high caloric foods (provides 90 calories/100g vs. 70 calories/100g of potato), 
a rich source of dietary fibre, antioxidants, vitamins, and minerals. It is a good source of 
vitamin A [28]. However, sweet potato is yet to be recognized as a vital ingredient in food 
production and safety. 
The use of sweet potato and cassava to produce gari has been discovered to be 
technically feasible [18, 24]. However, there still lies a drawback in the area of sensory 
properties of the obtained product. This problem can be attributed to the enzymatic 
browning of the polyphenolic compounds in the tubers of sweet potato. This is yet the main 
limitation in the acceptability of sweet potato gari by the potential consumers [24]. There 
have been efforts to solve this problem but with little or no success. Therefore, the aim of 
this work was to study the effect of different production methods on the physical, chemical 
and sensory properties of gari produced from cassava roots and sweet potato tubers. 
 
 
Materials and methods 
 
The bitter cassava TS53201 (Manihot esculenta crantz) and yellow fleshed sweet 
potato tubers roots were obtained from the Teaching and Research Farm, Faculty of 
Agriculture, University of Ilorin. They were processed few hours after harvesting.  
 
Preparation of Lime-Sodium Metabisulphite Solution 
Fresh lime (Citrus aurantifolia) fruits were cut into halves to extract the juice. The 
juice was then clarified using a sieve and 160 ml of this was made to 5 litres with water. A 
solution containing 35 g of sodium metabisulphite (food grade) in 5 litres was prepared. 
The lime and sodium metabisulphite solutions were mixed together and then further diluted 
with water up to 20 litres. 
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Production of Cassava-Sweet Potato Gari 
The method described by [24] was used with few modifications. The modifications 
included pretreatment of sweet potato to prevent enzymatic browning, and cassava-sweet 
potato mixing at different stages in the course of production, as this forms the basis of the 
difference in the production methods to be studied.  The research method adopted is 
presented on Table 1. The cassava roots and sweet potato tubers were washed with clean 
water to remove soil and adhering dirts, and then peeled separately with sharp knives into 
separate bowls. Peeled cassava roots were further washed in clean water to remove any 
adhering dirts, while the peeled sweet potato tubers were immersed in lime-sodium 
metabisulphite solution for 20 minutes to prevent enzymatic browning. 
 
For Production method 1: 
After washing, some of the peeled cassava roots and sweet potato tubers were taken 
and mixed according to these proportions: 90% cassava and 10% sweet potato, 80% 
cassava and 20% sweet potato. Then the two resulting mixtures were grated separately. The 
remaining sweet potato and cassava were also grated separately. The grated cassava-sweet 
potato mash of each ratio was then bagged in a porous jute bag as well as the mashes of 
pure cassava and sweet potato in separate jute bags. The bags were tied and the mashes 
were left for fermentation for three days. 
After three days, the mashes were put under hydraulic press and dewatered for two 
days. The resulting grits were then broken and sieved using a local sieve with an aperture 
(square holes) of about 2 mm2.  
 
For production method 2: 
Some of the grits from the 100% sweet potato and 100% cassava grits were again 
taken and mixed according to the same proportions (i.e., 90% cassava and 10% sweet 
potato, and 80% cassava and 20% sweet potato). At this point, there were six samples, all 
of which were then roasted separately. The resulting gari samples were then allowed to 
cool at ambient temperature.  
 
For production method 3: 
Again, two more mixes were prepared by mixing some of the 100% cassava gari and 
100% sweet potato gari, according to the same proportions (90% – 10% and 80% – 20%). 
The remaining 100% cassava gari and 100% sweet potato gari were left unmixed, now 
making a total of 8 mixes. Figure 1 represents the flow chart of the three production 
methods. 
 
Table 1  
Research Method of Cassava-Sweet Potato Gari 
 
Treatments Cassava (%)  Sweet Potato (%) Point of Mixing 
C100SP0 100 0 No mixing 
C0SP100 0 100 No mixing 
C90SP10 (M1)  90 10 Just before grating 
C80SP20 (M1) 80 20 Just before grating 
C90SP10 (M2)  90 10 Just before roasting 
C80SP20 (M2) 80 20 Just before roasting 
C90SP10 (M3) 90 10 After separate production 
C80SP20 (M3) 80 20 After separate production 
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Figure 1. Flow Chart for the production of Cassava-Sweet Potato Gari 
 
Percentage yield of Cassava and Sweet Potato Gari 
The method described by [23] was used to determine the percentage yield of the 
products. Cassava and sweet potato roots were weighed prior to peeling. Immediately after 
roasting and cooling, the gari samples from both 100% cassava and 100% sweet potato 
were weighed, and the percentage yields were calculated using this formula 1 below: 
  
 
% Yield of gari from cassava and sweet potato = 
weightof obtained
100%
weightof rootsbefore peeling
gari
  (1) 
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Determination of chemical properties of Cassava-Sweet Potato Gari 
 
Prosimate composition 
Moisture content. This was determined by drying 2 g of each of the gari samples in 
an oven at 105oC for about 2 hours. The difference between the weights before and after 
drying was calculated as the moisture content [1]. 
Crude fibre content. The crude fibre content of the various gari samples was 
determined by defatting (with petroleum ether) and boiling (with H2SO4 and NaOH) 2 g of 
the gari samples followed by incineration in a murfle furnace. The incinerated sample was 
thereafter cooled in a desiccator [1]. 
Ash content. Gari sample (2 g) was incinerated in a murfle furnace to burn off all 
organic components present. The residue left after the ashing was the ash content [1].  
Crude protein. The protein content of the gari samples was determined by digestion 
of 2 g of the sample followed by distillation and titration as described by [1]. 
Carbohydrate content. This was calculated by subtracting the sum of the percentage 
contents of moisture, crude fibre, ash, crude protein and crude fat from 100%. 
 
i.e., carbohydrate content = 100% – %(moisture + crude fibre + ash  + crude protein +fat) 
(2) 
 
Crude fat content. This involved the extraction of 2 g of each of the gari samples in a 
soxhlet apparatus with a petroleum ether, after which the samples were dried in an oven and 
cooled in a desiccator. The weight lost during extraction was the fat content of the gari 
samples [1]. 
pH Determination. The pH of the gari sample was determined using the method of 
[2]. Each of the gari samples (10 g) was put into a 100 ml beaker and 100 ml of distilled 
water was added to it. This was allowed to stay for a few minutes after which it was filtered 
with a whatmann filter paper. The filtrate was then taken and tested using a standardized 
pH meter. Triplicate values were obtained, the mean of which was then calculated. 
Determination of total titratable acidity. The percentage total titratable acidity of 
the gari samples was determined using the method described by [12]. Five grams of each of 
the samples was dissolved in a beaker and made up to 100 ml with distilled water, then 
allowed to stand for about 30 mins. The resulting suspension was filtered with a filter 
paper, and 25 ml of the filtrate was taken and titrated against 0.1 M NaOH, using 
phenolphthalein as indicator. The end point was obtained when the colour became pink. 
The mean (TTA) was then calculated from triplicate values. 
TTA (%) = 0.005X x 100 = 0.01X, where X is the mean titre value.   
Determination of hydrogen cyanide content. The residual hydrogen cyanide (HCN) 
content of gari was determined using the method of [10]. Using this metod, thirty grams 
(30 g) of gari was milled and homogenized with 250 ml of 0.1 M orthophosphoric acid. 
The homogenate was centrifuged. The supernatant was taken as the extract; 0.1 ml of the 
enzyme (linamarase prepared from the freshly harvested cassava roots) was added into 0.6 
ml of the extract. The 3.4 ml of the acetate buffer (pH 4.5) was added and stirred to mix. 
After which 0.2 ml of 0.5% chloramin-T and 0.6 ml of colour reagent were added and 
allowed to stand for 15 min. for colour development. The absorbance value was obtained at 
605 nm against a blank similarly prepared containing all reagents and 0.1 ml phosphate 
buffer added instead of KCN. 
Calculation. The data from the standard were used to obtain a standard curve and its 
slope (b) by plotting absorbance values (Y-axis) against standard concentrations (X-axis). 
The unknown mean absorbance (A) and the weight of the sample (w) were used to 
calculate the residual hydrogen cyanide, using the formula:  
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Residual cyanide = A x 250 x 0.4151 b x W and the unit in mg HCN equivalent kg-1 
sample (formula 3). Where A is absorbance, b is the slope, and W is weight of sample. 
 
Determination of Physical and Technological Properties 
 
Swelling index. The method of [33] was used for the determination of swelling index 
(SI) with slight modification. Ten grams (10 g) of the garisample was transferred into a 
clean, dried, calibrated measuring cylinder. The gari was gently leveled by tapping the 
cylinder and the initial volume recorded. Fifty milliliter (50 ml) of distilled water was 
poured into the cylinder and allowed to stand for 4 h. The value for SI was taken as the 
multiples of the original volume.  
Water Absorption Capacity. The method of [30] as described by [3] was followed 
for the determination of water absorption capacity.  One gram (1 g) of gari was weighed 
into an already weighed clean dried centrifuge tube. Twenty milliliter (20 ml) of distilled 
water was poured into the centrifuge tube and stirred thoroughly; centrifuge at a speed of 
3500 rpm for 45 min. The supernatant was discarded and the tube and its content 
reweighed. The gain in mass was taken as the water absorption capacity. 
Bulk density. The method of [8] was used for bulk density (BD) determination. Ten 
grams (10 g) of the gari were transferred into 50 ml measuring cylinder. The cylinder was 
tapped repeatedly for 5 min. The BD of the gari sample was calculated as the mass of gari 
over the volume at the end of tapping. The mean value was recorded from triplicate 
determinations 
 
Sensory evaluation 
 
A multiple – paired comparison test as described by [14]  was used. Panelists were 
selected from among gariconsumers. Fifteen panelists were made to assess the gari samples 
in the dry particulate form for taste, colour, aroma, sourness, texture, and overall 
acceptability. The cassava-sweet potato gari samples were made into “eba” and were 
assessed by twenty panelists for aroma, taste, texture, colour, mouldability, and overall 
acceptability. The gari samples were also assessed in soaked form for aroma, taste, texture, 
colour, soakability and overall acceptability. In each case, the samples were rated according 
to a 9-point hedonic scale of preference with ratings ranging from 1 (dislike extremely) and 
9 (like extremely). The results of the evaluation were then subjected to statistical analysis. 
Statistical Analysis 
The Statistical Package for Social Sciences (SPSS version 16.0) was used to 
statistically analyze the data generated from the experiments. The data were further 
subjected to analysis of variance (ANOVA) to determine significant differences among the 
samples, and the means were separated with a Tukey test. 
  
 
Results and discussion 
 
Percentage Yield of Cassava-Sweet Potato Gari Production 
 
The percentage yields of the various cassava-sweet potato gari samples ranged from 
20 to 28%, with 100% cassava gari having 20%, 100% sweet potato gari having 28% while 
10% and 20% substitution level of sweet potato had 20.8% and 21.6%, respectively. [13] 
reported 15-20 % conversion rate for cassava gari, while [24]  reported 40-42% for sweet 
potato gari. The difference between the 28% conversion rate obtained in this research work 
and the 42% reported by [24] could be attributed to the difference in the moisture contents 
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of the products which were 6.28-7.10% and 7.95-8.8% respectively. The difference could 
also be as a result of factors ranging from tuber varieties, time of harvesting, age of plant, to 
other environmental factors [13].  
The proximate composition of the various cassava-sweet potato gari is presented in 
Table 2. The moisture contents ranged from 10.10 – 12.30%. The 100% sweet potato gari 
had the highest level of moisture content while the lowest was 100% cassava gari. There 
was a significant difference (p<0.05) among the cassava-sweet potato gari samples and an 
increase in the level of moisture content as the level of sweet potato incorporation increased 
was observed (Table 2). This variation can be attributed to the difference in the production 
methods. The highest moisture content recorded for 100% sweet potato gari could be 
attributed to the fibrous nature of sweet potato which would make moisture removal during 
roasting more difficult hence, longer roasting time requirement to obtain the same level of 
dryness. Moisture content of 10% is recommended for storage of gari by Standard 
Organisation of Nigeria [27].   
The crude fibre contents of the cassava-sweet potato gari samples ranged from 1.93 to 
1.98%. Cassava-sweet potato gari with 20% level of sweet potato of method one had the 
highest crude fibre content while that of method three with 10% sweet potato incorporation 
had the lowest value. The samples however did not differ significantly (p>0.05). Though 
the expected increase in the level of crude fibre contents of the cassava-sweet potato gari 
samples with increase in the level of sweet potato incorporation was not obtained, the 
values are close to those (1.24–1.64%) recorded by [18] The deviation from the expected 
trend might be as a result of the difference in the production method. Crude fibre through 
its water absorption capacity has been found to aid bowel movement and aid digestion [4] 
and therefore significant in diet.  
The protein contents of the gari samples differed significantly (p<0.05) and ranged 
from 1.43 to 4.29%. Cassava-sweet potato gari of method one which had 10% sweet potato 
had the lowest crude protein content while that of method three with 10% sweet potato had 
the highest amount. It was expected that the protein content would increase invariably with 
increased level of sweet potato incorporation which was however not the case. This 
deviation could be as a result of the effects of the different production methods on the 
protein content of the cassava-sweet potato gari samples. However, [24] and [18] reported 
protein contents of 1.27–2.38% and 2.56–3.07%, respectively for gari samples in their 
research work. These are fairly similar to the values obtained in this study. 
The fat contents of the various cassava-sweet potato gari samples ranged from 1.31 to 
2.11%, and differed significantly among the samples (p<0.05). Gari from 90% cassava and 
10% sweet potato and 80% cassava and 20% sweet potato from method one and three had 
the highest and lowest fat contents respectively. These values agree with the 1.08 – 2.11% 
reported by [24]. The variation in the level of fat content could be attributed to the effect of 
the different production methods on the cassava-sweet potato gari samples. The ash content 
of the cassava-sweet potato gari samples ranged from 1.13 to 1.31% and differed 
significantly (p<0.05). Cassava-sweet potato gari with 20% sweet potato incorporation of 
method one had the highest level of ash content while 100% cassava gari had the lowest. 
These values fall within the range of values (0.12-0.48%) and (1.40–1.82%) reported by 
[24] and [18] respectively. The cassava-sweet potato gari of method one with 80% cassava 
and 20% sweet potato recorded the highest value probably due to the level of sweet potato 
in it. Ash content is a representation of mineral content in food.Therefore the cassava-sweet 
potato gari will be a good source of minerals which are essential in many biochemical 
reactions of the body.   
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There was a significant difference (p<0.05) in the carbohydrate contents of the 
cassava-sweet potato gari samples. Gari from 10% sweet potato of method one (mixing 
just before grating) had the highest carbohydrate content while 10% sweet potato gari of 
method three (mixing just before roasting after grating) had the lowest. The carbohydrate 
content of the cassava-sweet potato gari (78.11 – 83.59%) are close to the 82.53 – 87.10% 
reported by [24]. Except for method 3, there was a decrease in the carbohydrate content of 
the cassava-sweet potato gari with increased level of sweet potato incorporation which 
suggests that the cassava roots used had more carbohydrate content than the sweet potato 
used, or sweet potato incorporation increased level of fermentation which consequently 
resulted to higher level of carbohydrate break down. This might be as a result of higher 
sugar content in sweet potato which is the main substrate for fermentation. Sweet potatoes 
contain simple sugars such as glucose, fructose, sucrose and maltose which make up about 
32% of its carbohydrate content [20] 
The values obtained for the total titratible acidity (TTA) and pH are shown in Table 3. 
There was a significant (p<0.05) difference among the samples in terms of TTA. The 
values ranged from 1.36 to 1.70%. Sweet potato gari (100%) had the highest TTA while 
10% sweet potato gari of method 3 had the lowest. This could be attributed to the high 
level of free sugar in sweet potato which increased its tendency to readily undergo lactic 
acid fermentation. There was a significant (p<0.05) difference in the pH values obtained for 
the cassava-sweet potato gari samples (Table 3). The values ranged from 4.65 to 4.90. 
These were within the range of values (4.42–5.98) reported by [27] for gari samples. The 
pH of gari is also a function of the extent of fermentation. The lower the pH, the better will 
be the keeping quality of gari.   
There was a significant (p<0.05) difference among the cassava-sweet potato gari 
samples in terms of hydrogen cyanide (HCN) content (Table 3). Cassava gari (100%) had 
the highest HCN content while that of 100% sweet potato had the lowest. Table 5 shows the 
HCN contents of the various cassava-sweet potato gari samples. The highest level of HCN 
obtained for 100% cassava gari could be attributed to the high content in the raw cassava 
root. Sweet cultivars of cassava can produce as little as 20 mg of HCN per kg of fresh roots, 
while bitter ones may produce more than 50 times as much [14] The value obtained would 
be far less than what was in the raw cassava root as a result of the detoxification brought 
about by fermentation [22] tissue disintegration (Hahn et al., 1987), dewatering, roasting, 
etc., in the course of production. 
The physical and technological properties of cassava-sweet potato gari samples are 
shown in Table 4. The swelling index of the samples ranged from 330 to 450%, with 20% 
cassava-sweet potato gari of method 2 having the highest value and that of 100% sweet 
potato had the least. These values agreed with those (301–430%) reported by [24] The high 
values can be attributed to the dryness of the gari samples as indicated by the low moisture 
content (6.28–7.01%). Swelling index indicates the ability of the gari to swell and this is 
influenced by the quantity and starch components (amylose and amylopectin) present in the 
gari. Swelling index has been shown to give a greater volume and more feeling of satiety 
per unit weight of gari to a consumer and a swelling index of at least 3.0 (300%) was 
recommended to be preferred by consumers [9, 7). 
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Table 2 
Chemical Properties of Cassava-Sweet Potato Gari 
 
Samples 
 
Moisture  
(%) 
Crude Fibre 
 (%) 
Ash  
(%) 
Protein 
 (%) 
Fat  
(%) 
CHO 
(%) 
C100SP0 
 
10.10a 
±0.01 
1.95a 
±0.01 
1.13a 
±0.01 
1.84a 
±0.02 
1.41a 
±0.01 
83.57e 
±0.25 
C0SP100 12.30
e 
±0.01 
1.93a 
±0.01 
1.19ab 
±0.02 
1.81a 
±0.01 
1.42a 
±0.01 
81.30b 
±0.54 
C90SP10(M1) 10.50
c 
±0.02 
1.96a 
±0.01 
1.18abc 
±0.02 
1.43 a 
±0.03 
1.34ab 
±0.02 
83.59e 
±0.01 
C80SP20(M1) 
  
11.20d 
±0.01 
1.98a 
±0.01 
1.15abc 
±0.01 
2.05a 
±0.04 
1.31bc 
±0.01 
82.49c 
±0.05 
C90SP10(M2) 10.16
ab 
±0.01 
1.95a 
±0.01 
1.14bc 
±0.01 
2.01a 
±0.02 
1.33c 
±0.01 
83.41e 
±0.16 
C80SP20(M2) 10.90
d 
±0.01 
1.96a 
±0.01 
1.30c 
±0.02 
1.56a 
±0.03 
1.44c 
±0.05 
82.84d 
±0.41 
C90SP10(M3) 12.25
e 
±0.01 
1.93a 
±0.02 
1.31d 
±0.01 
4.29b 
±0.01 
2.11d 
±0.05 
78.11a 
±0.01 
C80SP20(M3) 10.24
bc 
±0.04 
1.97a 
±0.01 
1.20d 
±0.01 
3.14c 
±0.02 
1.88c 
±0.03 
81.57bc 
±0.02 
In each of the columns, any means not followed by the same superscripts are significantly 
different (p<0.05) 
 
KEYS: C100SP0: 100% cassava gari   
C0SP100: 100% sweet potato gari 
C90SP10 (M1): 90% cassava, 10% sweet potato gari mixed before grating 
C80SP20 (M1): 80% cassava, 20% sweet potato gari mixed before grating 
C90SP10 (M2): 90% cassava, 10% sweet potato gari mixed before roasting 
C80SP20 (M2): 80% cassava, 20% sweet potato gari mixed before roasting 
C90SP10 (M3): 90% cassava, 10% sweet potato gari mixed after roasting C80SP20 
(M3): 80% cassava, 20% sweet potato gari mixed after roasting 
 
 
Table 3 
Other Chemical Properties of Cassava-Sweet Potato Gari 
 
Samples 
 
TTA 
(%) 
pH 
 
HCN 
(mg/100 g) 
 
C100SP0 1.60
e±0.05 4.75ab±0.05 2.16 e±0.01 
C0SP100 1.70
e±0.05 4.90b±0.00 0.56 b±0.05 
C90SP10 (M1) 1.49
bcd±0.04 4.70 a±4.65 2.11 e±0.01 
C80SP20(M1) 1.41
abc±0.01 4.65a±0.05 1.07 e±0.01 
C90SP10(M2) 1.36
ab±0.01 4.65a±0.05 1.22 c±0.01 
C80SP20(M2) 1.54
cd±0.01 4.70a±0.00 1.31d±0.01 
C90SP10(M3) 1.27
a±0.03 4.70a±0.00 0.74b±0.01 
C80SP20(M3) 1.46
bcd±0.00 4.70a±0.00 0.58a±0.04 
In each of the columns, any means not followed by the same superscripts are significantly different 
(p<0.05) 
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Table 4  
Physical andTechnological Properties of Cassava Sweet Potato Gari 
 
Samples Swelling index 
(%) 
Loose Bulk 
Density 
(g/cm3) 
Packed Bulk 
Density 
(g/cm3) 
Water Holding 
Capacity 
(ml/g) 
C100SP0 370 0.50 0.53 7.2 
C0SP100 330 0.63 0.67 6.6 
C90SP10 (M1) 340 0.48 0.53 6.3 
C80SP20 (M1) 400 0.53 0.56 6.8 
C90SP10 (M2) 380 0.53 0.59 5.7 
C80SP20 (M2) 450 0.56 0.59 7.5 
C90SP10 (M3) 400 0.53 0.56 7.1 
C80SP20 (M3) 390 0.50 0.53 6.8 
 
The loose and packed densities of the gari samples fell within 0.50–0.63 g/ml and 
0.53–0.67 g/ml, respectively. The highest bulk density was obtained for 100% sweet potato 
gari sample while the lowest was recorded for 10% sweet potato substituted gari sample of 
method one. These can be compared with the values (0.50 – 0.58 g/ml) reported by [18]. 
Sweet potato gari (100%) had the highest loose and packed densities. This can be attributed 
to its finer particle size, as was observed from the hand feels of the various gari samples. 
This resulted to lesser space between the particles and more compactness, thereby reducing 
the volume; and the lesser the volume, the more the density. Except for method three, there 
was increase in the level of bulk density with increased level of sweet potato incorporation, 
which once again suggests the effect of the different production methods on the cassava-
sweet potato gari. Higher packed bulk and loose bulk densities mean that more quantity of 
gari can be packed than for the same specific volume of lower densities [11]. 
Cassava-sweet potato gari of method two with 20% sweet potato had the highest water 
absorption capacity of 7.5 ml/g while that of method two with 10% sweet potato had the 
lowest (5.7 ml/g). The values are close to the values (7.70 – 8.16 ml/g) reported by [18]. 
The 80% cassava and 20% sweet potato gari from method two which had the highest water 
absorption capacity also recorded the highest swelling index. 
The results of the sensory evaluation are presented in Tables 5, 6 and 7.  
 
Table 5  
Results of Sensory Evaluation of Cassava- Sweet Potato Gari 
 
Sample Aroma Sourness Taste Texture Colour Overall Acceptability 
C100SP0 6.60
b 6.67b 7.47b 7.20bc 7.40e 7.60b 
C0SP100 3.93
a 4.13a 4.47a 5.33a 2.60a 4.00a 
C90SP10 (M1) 6.87
b 6.87b 7.20b 7.67c 8.07e 7.60b 
C80SP20 (M1) 6.00
b 5.53ab 6.33b 6.67abc 6.87cde 6.67b 
C90SP10 (M2) 6.33
b 5.93b 6.33b 6.20abc 5.93bcd 6.33b 
C80SP20 (M2) 6.33
b 6.07b 6.93b 6,73abc 5.47bc 6.93b 
C90SP10 (M3) 6.53
b 6.53b 7.07b 6.53abc 6.73bcde 7.13b 
C80SP20 (M3) 6.13
b 5.67ab 6.20b 6.00ab 5.20b 6.33b 
In each of the columns, the samples whose means are not followed by the same superscripts are 
significantly different (at p<0.05) 
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Table 6  
Results of Sensory Evaluation of Cassava-Sweet Potato Eba 
 
Samples Aroma Taste Texture Colour Mouldability Overall 
Acceptability 
C100SP0 6.75
b 6.95b  6.85bc 6.90bc 6.65ab 7.05bc 
C0SP100 4.10
a 4.65a 5.45a 3.20a 5.55a 4.20a 
C90SP10 (M1) 6.95
b 7.05b 7.30c 8.10c 7.45b 7.90c 
C80SP20 (M1) 6.20
b 6.35b    
6.45abc 
6.05b 6.20ab 6.45b 
C90SP10 (M2) 7.10
b 6.85b    
6.50abc 
6,75bc 6.80ab 6.60b 
C80SP20 (M2) 5.85
b 6.05ab   6.90ab 5.70b 6.15ab 5.90b 
C90SP10 (M3) 6.50
b 6.65b    
6.60abc 
6.15b 5.95a 6.30b 
C80SP20 (M3) 6.20
b 6.50b   6.25abc 6.60b 6.65ab 6.65bc 
In each of the columns, the samples whose means are not followed by the same superscripts are 
significantly different (at p <0.05)  
 
Table 7  
Results of Sensory Evaluation of Soaked Cassava–Sweet Potato Gari 
 
Samples Aroma Taste Soak 
ability 
Texture Colour Overall 
Acceptability 
C100SP0 7.00
b 6.90b 7.10b 6.90b 6.70ab 7.10b 
C0SP100 5.10
a 4.80a 4.80a 5.10a 3.60b 4.90a 
C90SP10(M1)  6.10
ab 6.80b 7.50c 6.80ab 7.90c 7.40b 
C80SP20(M1)  5.90
ab 6.30ab 6.30abc 6.50ab 6.80bc 6.80b 
C90SP10(M2) 7.00
b 7.00a 6.70bc 6.70ab 6.90bc 6.90b 
C80SP20(M2)  6.10
ab 6.60b 5.40ab 6.60ab 5.90b 6.20ab 
C90SP10(M3) 6.90
b 7.10a 6.90bc 6.90b 7.00bc 7.10b 
C80SP20(M3)  6.30
ab 6.80b 5.90bc 6.50ab 6.60bc 6.60ab 
In each of the columns, the samples whose means are not followed by the same superscripts are 
significantly different (at p<0.05) 
 
 
The cassava-sweet potato gari samples when assessed in their dry particulate form 
differed significantly (p<0.05) in all the sensory attributes evaluated. Least rated in all 
attributes was 100% sweet potato gari, with mean scores of 3.93 (dislike slightly) in aroma, 
4.13 (dislike slightly) in sourness, 5.33 (neither like, nor dislike) in texture, 2.60 (dislike 
moderately) in colour, and 4.00 (dislike slightly) in overall acceptability. Most preferred in 
aroma, sourness, texture and colour was 10% sweet potato substituted gari sample of 
method one, with preference ratings falling within the range of “like moderately” and “like 
very much”. Both  10% sweet potato substituted gari of method one and 100% cassava gari 
shared the highest mean score in overall acceptability and this corresponds to “like very 
much” on the hedonic scale of preference (Iwe, 2003).  When the gari samples were made 
into eba and evaluated, there were also significant (p<0.05) differences in all the sensory 
attributes. In terms of mouldability and overall acceptability, 10% sweet potato substituted 
gari was liked moderately and very much, respectively. In soaked forms, the cassava-sweet 
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potato gari samples differed (p<0.05) significantly in all the sensory attributes, with 10% 
sweet potato substituted gari sample of method 1 having the highest rating (corresponding 
to “like very much”) in soakability.  
The difference in level of preference can be attributed to the effect of the different 
production methods as well as the different levels of sweet potato incorporation. Gari from 
90% cassava and 10% sweet potato from method one was most preferred due to the 
presence of sweet potato in moderate level in the product.  
 
 
Conclusions 
  
The study revealed that the different methods of cassava-sweet potato gari production 
have significant effects on the physical, chemical and sensory qualities of cassava-sweet 
potato gari.  
It can be concluded that the inclusion of sweet potato in the production of gari by 10% 
is acceptable as attested to by the responses of the panelists selected for the sensory 
evaluation of the products.  
The method involving mixing of 90% cassava and 10% sweet potato just before 
grating gave a gari product of the highest overall acceptability. 
Gari produced from the three methods had good proximate coompositions; the various 
cassava-sweet potato gari products had protein, fat, carbohydrate and ash contents that 
compared favourably well with those of 100% cassava gari. 
The study has also shown that through modifications of traditional method, the 
physical and technological properties of gari, such as swelling index, bulk density and 
water absorbtion capacity, could be well improved. 
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